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TRANSMISSION OF A MESSAGE BASED ON
A DETERMINED COGNITIVE CONTEXT

BACKGROUND

The present invention relates in general to transmitting a
message based at least on a determined cognitive context of
a sender of the message. More specifically, the present
invention relates to computer systems that are configured to
automatically transmit messages.

Messaging generally relates to transmitting textual com-
munication between at least two parties. One type of mes-
saging can be instant messaging, which corresponds to
transmitting real-time textual communication over a net-
work. A sender of an instant message can send the instant
message to a single recipient or to multiple recipients.
Instant messaging systems can enable a user to communicate
with peers that are included on the user’s contact list.

SUMMARY

A computer-implemented method according to one or
more embodiments of the invention includes determining,
by a controller of a messaging system, a cognitive context of
a message sender. The method also includes configuring at
least one property of a message based on the determined
cognitive context. The message 1s transmitted by the mes-
sage sender to a first receiver. The method also includes
transmitting the message to a second receiver based on the
at least one configured property.

A computer system according to one or more embodi-
ments of the invention includes a memory and a processor
system communicatively coupled to the memory. The pro-
cessor system 1s configured to perform a method including
determining a cognitive context of a message sender. The
method also includes configuring at least one property of a
message based on the determined cognitive context. The
message 1s transmitted by the message sender to a first
receiver. The method also includes transmitting the message
to a second receiver based on the at least one configured
property.

A computer program product according to one or more
embodiments of the invention 1includes a computer-readable
storage medium having program instructions embodied
therewith. The program instructions are readable by a pro-

cessor system to cause the processor system to determine a
cognitive context of a message sender. The processor system
1s also caused to configure at least one property of a message
based on the determined cognitive context. The message 1s
transmitted by the message sender to a first receiver. The
processor system 1s also configured to transmit the message
to a second receiver based on the at least one configured

property.
BRIEF DESCRIPTION OF TH.

(L]

DRAWINGS

The subject matter of one or more embodiments 1s par-
ticularly pointed out and distinctly defined in the claims at
the conclusion of the specification. The foregoing and other
features and advantages are apparent from the following
detailed description taken in conjunction with the accom-
panying drawings in which:

FIG. 1 1llustrates a plurality of message groups that have
been established by a user of a social network application in
accordance with one or more embodiments of the invention;
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FIG. 2 illustrates configured properties of a message that
1s to be transmitted i accordance with one or more embodi-
ments of the invention;

FIG. 3 1llustrates a messaging system that performs auto-
matic transmitting of a message based on a determined
cognitive context 1n accordance with one or more embodi-
ments of the invention;

FIG. 4 1llustrates a process of automatically transmitting
a message based on a determined cognitive context in
accordance with one or more embodiments of the invention;

FIG. 5 depicts a flowchart of a method 1n accordance with
one or more embodiments of the invention;

FIG. 6 depicts a high-level block diagram of a computer
system, which can be used to implement one or more
embodiments of the invention; and

FIG. 7 depicts a computer program product, 1n accordance
with an embodiment of the invention.

DETAILED DESCRIPTION

Various embodiments of the mvention are described
herein with reference to the related drawings. Alternative
embodiments of the invention can be devised without
departing from the scope of this mnvention. References in the
specification to “one embodiment,” “an embodiment,” “an
example embodiment,” etc., indicate that the embodiment
described can include a particular feature, structure, or
characteristic, but every embodiment may or may not
include the particular feature, structure, or characteristic.
Moreover, such phrases are not necessarily referring to the
same embodiment. Further, when a particular feature, struc-
ture, or characteristic 1s described in connection with an
embodiment, 1t 1s submitted that 1t 1s within the knowledge
of one skilled 1n the art to effect such feature, structure, or
characteristic 1n connection with other embodiments of the
invention whether or not explicitly described.

Additionally, although this disclosure includes a detailed
description of a computing device configuration, implemen-
tation of the teachings recited herein are not limited to a
particular type or configuration of computing device(s).
Rather, embodiments of the present disclosure are capable of
being implemented in conjunction with any other type or
configuration of wireless or non-wireless computing devices
and/or computing environments, now known or later devel-
oped.

The following definitions and abbreviations are to be used
for the interpretation of the claims and the specification. As
used herein, the terms “comprises,” “comprising,”

“includes,” “including,” *“has,” “having,” “contains” or

“containing,” or any other variation thereof, are imntended to
cover a non-exclusive inclusion. For example, a composi-
tion, a mixture, process, method, article, or apparatus that
comprises a list of elements 1s not necessarily limited to only
those elements but can include other elements not expressly
listed or inherent to such composition, mixture, process,
method, article, or apparatus.

Additionally, the term “exemplary” i1s used herein to mean
“serving as an e¢xample, instance or illustration.” Any
embodiment or design described herein as “exemplary™ 1s
not necessarily to be construed as preferred or advantageous
over other embodiments of the mvention or designs. The
terms “at least one” and “one or more” are understood to
include any integer number greater than or equal to one, 1.¢.
one, two, three, four, etc. The terms *“a plurality” are
understood to include any integer number greater than or
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equal to two, 1.e. two, three, four, five, etc. The term
“connection” can include an indirect “connection” and a
direct “connection.”

For the sake of brevity, conventional techniques related to
computer processing systems and computing models may or
may not be described in detaill herein. Moreover, 1t 1s
understood that the various tasks and process steps described
herein can be incorporated mto a more comprehensive
procedure, process or system having additional steps or
functionality not described in detail herein.

One or more embodiments of the mnvention are directed to
a method and system that automatically transmits a message
based on a determined cognitive context of a sender of the
message. Specifically, one or more embodiments of the
invention can configure properties of the message and can
automatically transmit the message within a messaging
network based on the configured properties. The message
can be an instant message that 1s transmitted within an
instant messaging network, for example. With conventional
messaging platforms, when the sender transmits a message,
the message 1s typically transmitted only a single time
through the messaging platform/network. However, because
the sender’s message 1s only transmitted a single time, and
because the mtended receiver typically needs to receive the
transmitted message via a receiving device, the intended
receiver can miss receiving the message 1f the message 1s
transmitted when the receiving device 1s temporarily outside
of a recerving range. Also, the intended receiver can miss
receiving the transmitted message 1t the message 1s trans-
mitted when the intended receiver’s receiving device does
not have suflicient battery power to properly receive the
transmitted message. Thus, with the conventional
approaches, the intended receirver can miss receiving the
sender’s message 1in a timely manner. Also, with the con-
ventional approaches, 1f the sender needs the intended
receiver to respond to the transmitted message, the sender
may not recerve a timely response from the intended
receiver i the intended receiver has not yet received the
message or 11 the intended receiver 1s preoccupied with other
matters. Further, with the conventional approaches, if a
sender transmits to a group of receivers 1n order to ensure
that the message 1s received by at least one of the receivers,
then the sender can possibly intrude upon certain receivers
who do not need to or do not want to receive the message.

In contrast to the conventional approaches, one or more
embodiments of the mnvention can perform automatic trans-
mission of messages based on a determined cognitive con-
text, and thus one or more embodiments of the invention can
more readily transmit messages to a relevant receiver. Also,
with one or more embodiments of the invention, a sender
that transmits a message can more readily receive a response
from a relevant recerver of the transmitted message. Further,
messages that are transmitted 1n accordance with one or
more embodiments of the invention can be less intrusive
upon a group of receivers of the messages, where at least
some of the receivers do not need to receive the messages.

With one or more embodiments of the invention, a com-
puter-implemented system can determine the cognitive con-
text of the message sender. For example, the computer-
implemented system can determine an mtended receiver of
the message, peers of the message sender, the intent/purpose
of the sender 1n transmitting the message, a requested
response for the message, and/or possible receivers that can
supply a requested response to the message.

One or more embodiments of the invention can determine
the cognitive context of the message sender by operating in
conjunction with a social media application that 1s used by
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the message sender. Specifically, as the sender establishes a
social network of peers using the social media application,
one or more embodiments can determine possible receivers
for the sender’s message based on the peers of the sender, as
described 1n more detail below. Therefore, one or more
embodiments of the invention can determine possible
receivers ol a message even if these possible receivers were
not originally designated as the intended recipient of the
message.

With one or more embodiments of the invention, the
established social network of a message sender can be
defined by relational rules that are established between the
message sender and different peers. The relational rule for
cach peer can define whether the peer 1s a trusted 1ndividual
that 1s permitted to receive messages from the message
sender. The relational rules can thus define the receivers who
are able to receive the message. Further, the relational rules
can also define the receivers who are permitted to retransmit
the message on behalf of the message sender, i necessary.
The relational rules can also define the receivers that can
respond to the message.

One or more embodiments of the invention can configure
one or more properties of the message based on the deter-
mined cognitive context, where the message 1s then trans-
mitted 1n accordance with the corresponding configured
properties. The configured properties of a message can
define: (1) an amount of time that 1s allotted to a receiver of
the message before the message 1s automatically transmitted
to an alternate, subsequent receiver, (2) whether or not the
message 1s permitted to be automatically transmitted to an
alternate, subsequent receiver, (3) a number of times that the
message can be transmitted to alternate, subsequent receiv-
ers, (4) a number of alternate, subsequent receivers that are
cligible to recerve the message, and/or (5) whether the
message requires a response, for example.

With one or more embodiments of the invention, when a
message sender transmits a message, the message sender can
also transmit the configured properties of the message. The
configured properties can be appended to the message that
the configured properties correspond to. As such, once a
receiver receives the message, the receiver can transmit/
forward the message to an alternate, the subsequent receiver
in accordance with the configured properties, 1f necessary.

The message sender that transmits the message to an

intended receiver may need to receive a response from the
receiver. With one or more embodiments of the invention,
alter the message 1s transmitted to the intended receiver, 1f
the mntended receiver does not respond to the sender within
a specific allotted timeframe (as defined by the previously-
described configured message properties), the transmitted
message can be automatically transmitted/forwarded to
another subsequent receiver. One or more embodiments of
the mvention can determine the subsequent recerver based
on the configured properties, where the configured proper-
ties can be determined based on the determined cognitive
context of the message sender. For example, the subsequent
recipient can be an individual who has a relationship with
the message sender as reflected by the sender’s social
network.

In the event that at least one receiver (1.e., the intended
receiver or a subsequent receiver) provides a response to the
sender, one or more embodiments of the invention can then
notily the other receivers that they do not need to provide
any response to the sender. The type of notification that 1s
provided to each receiver can be based on whether the other
receiver has actually read/accessed the message.
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For example, when a message 1s transmitted by a sender
to a plurality of receivers, and when one of the receivers
provides a response to the message, one or more embodi-
ments can notity the other receivers who received the
message that they do not need to take any further action with
regard to the message. One or more embodiments of the
invention can withdraw the message from receivers who
have not yet accessed/opened the message. Alternatively,
one or more embodiments of the mmvention can provide a
notification to recervers who have not yet read the message,
where the notification indicates to these recetvers that the
message no longer requires a response.

FIG. 1 1llustrates a plurality of message groups that have
been established by a user 101 of a social network applica-
tion 1n accordance with one or more embodiments of the
invention. In the example of FIG. 1, a user 101 has estab-
lished three message groups including Message Group 1,
Message Group 2, and Message Group 3, for example. Each
message group defines a group of peers, where user 101 has
established a relationship with each of the peers. In the
example of FIG. 1, user 101 belongs to each of the message
groups. In Message Group 3, user 101 has established
relationships between four other members. The established
relationships, which can each be expressed as a relation rule,
can define possible receivers for messages that are trans-
mitted by user 101. For example, Message Group 3 can
define a group of peers (of user 101) who are authorized to
receive a message that 1s transmitted by user 101. With one
or more embodiments, 1f user 101 sends a message to an
intended recipient, and i the intended recipient does not
provide a response to the message, then the message can be
torwarded to a member of Message Group 3. Therelore, 1n
order to determine whether an individual belongs 1n Mes-
sage Group 3, one or more embodiments determine whether
the individual meets the relationship rule of being authorized
to recerve a message that 1s transmitted by user 101. In other
words, a trust relationship exists between user 101 and each
member of Message Group 3. As described above, other
message groups can include other individuals who meet
other types of relationship rules.

FIG. 2 illustrates configured properties of a message that
1s to be transmitted 1n accordance with one or more embodi-
ments of the mvention. As previously described, the con-
figured properties can be determined based on a determined
cognitive context of a message sender. In the example of
FIG. 2, the configured properties of the message can include
a sender 210, receiver 220, and message body 230 (i.e., a
content/information of the message). Additionally, the con-
figured properties can include a read status 240 that retlects
whether or not the recerver has opened/accessed/read the
message. Additionally, the transmitted message can include
a timeframe 260 (1.e., a “reply time limitation™) that corre-
sponds to an amount of time that 1s allotted to the receiver
to the respond to the message. As described in more detail
below, 1f the receiver does not respond to the message from
the sender within the allotted timeframe, then the message
can be automatically forwarded/transmitted to one or more
subsequent receivers. One or more embodiments of the
invention can automatically forward/transmit the message
based on a transmission configuration 270 (1.e., a “transmis-
sible” property) that indicates whether the message can be
torwarded to another receiver. With one or more embodi-
ments of the mvention, the configurations can also include
a limit 280 (i.e., a “max delegation times” property) of how
many subsequent receivers that the message can be for-
warded/transmitted to.
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FIG. 3 illustrates a messaging system that performs an
automatic transmitting of a message 301 based on a deter-
mined cognitive context 1 accordance with one or more
embodiments of the invention. The messaging system can be
implemented using a neural processor, for example. In
another embodiment, the messaging system can also be
implemented using a workload-optimized system that inte-
grates parallel processors. The messaging system can deter-
mine cognitive context information such as, for example, by
inferring itent and sentiment information. With one or more
embodiments of the invention, the messaging system can
analyze a message i order to retrieve data relating to
concepts, enfities, relations, and/or semantic roles, for
example. With one or more embodiments of the invention,
the messaging system can perform natural language pro-
cessing for analyzing text of the message. The messaging
system can also use a machine-learning system to determine
the cognitive context of the message sender. The machine-
learning system can be based on, for example, one or more
artificial neural networks (ANNs), which can use electronic
components that mimic the processing architecture of the
human brain. Artificial neural networks are often embodied
as so-called “neuromorphic™ systems of interconnected pro-
cessor elements that act as simulated “neurons” and
exchange “messages” between each other in the form of
clectronic signals. Similar to the so-called “plasticity” of
synaptic neurotransmitter connections that carry messages
between biological neurons, the connections in ANNs that
carry electronic messages between simulated neurons are
provided with numeric weights that correspond to the
strength or weakness of a given connection. The weights can
be adjusted and tuned based on experience, making ANNs
adaptive to mputs and capable of learming.

The messaging system can operate 1n conjunction with a
social network application that 1s used by the message
sender. In the example of FIG. 3, a message parser 310 of the
system can perform a historical analysis of historical mes-
sages 305. For example, the message parser 310 can deter-
mine possible subsequent receivers for the message 301
based on who the message sender historically communicated
with 1n the past. The message parser 310 can also determine
a possible subject matter for the message 301 based on the
subject matter that the message sender has historically
discussed in the past. In the example of FIG. 3, message
parser 310 parses a message 301 that states, “Hi Helen, the
data we will show to the client in half an hour 1s not correct,
please fix it asap.” Next, an mtention parser 320 can receive
input from the message parser 310 to determine the relevant
parties (1.e., “peers”) that the message has been transmitted
to. The intention parser 320 can also determine an intent/
content of the message. The intention parser 320 can also
determine a requested action/behavior that i1s requested by
the message 301. In the example of FIG. 3, a factor selector
330 can determine relevant real-time factors such as, for
example, a global positioning system (GPS) location of an
intended receiver and the location of possible receivers. For
example, one or more embodiments of the mvention can
determine subsequent, alternative receivers based on a dis-
tance from the intended receiver. For example, one embodi-
ment ol the present mvention can determine subsequent
receivers that are located 1n close proximity to the intended
receiver. One or more embodiments of the invention can also
determine subsequent receivers based on these receivers’
status (1.e., online/oflline) on the messaging system. For
example, one embodiment of the invention can determine
subsequent recervers based on who 1s currently online. One
or more embodiments of the invention can also determine
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subsequent receivers based on a weather condition that 1s
being experienced by the receiwvers. For example, one
embodiment of the invention can determine subsequent
receivers that are not experiencing inclement weather.

Referring again to FIG. 3, if the intended receiver (1.e., >
“Helen™) does not respond to the message, the target peer
finder 340 can transmit the message to the subsequent
receiver. In the example of FIG. 3, the target peer finder 340
transmits/forwards the message to “Cathy.” Specifically, the
messaging system can transmit a message to a diflerent peer,
while using the same determined imtent and determined
behavior. Next, suppose that the subsequent receiver
(“Cathy”) provides a response to the message. If the original
intended receiver (“Helen™) has not read the message, the
messaging system can withdraw the message from the
original intended receiver. On the other hand, i1 the original
intended recerver has opened/read the message, then one or
more embodiments of the mvention can send a subsequent
message to indicate to the original intended receiver that no 20
additional action 1s necessary. A subsequent receiver can
turther forward the message to other receivers if permitted
by the configurations of the message.

FIG. 4 1llustrates a process of automatically transmitting,

a message based on a determined cogmitive context i 25
accordance with one or more embodiments of the mnvention.
In the example of FI1G. 4, an original sender 410 can transmut
a message to a target/intended receiver 420. In the example
of FIG. 4, because the target/intended receiver 420 does not
respond to the message within a designated timelrame (as
defined by the configured properties of the message), one or
more embodiments of the invention automatically transmaits/
forwards the message to a subsequent/delegate receiver 430.
Because the subsequent/delegate receiver 430 replies to the
transmitted message, the original sender 410 then withdraws
the message from the original target/intended receiver 420
or notifies the original target/intended recerver 420 to dis-
regard the message.

FIG. § depicts a flowchart of a method 1n accordance with 4
one or more embodiments of the invention. The method of
FIG. 5 can be performed by a controller of a system that 1s
configured to send messages between different users. The
method can be performed by a messaging system/applica-
tion that operates in conjunction with a social network 45
application.

The method includes, at block 510, determining, by a
controller of a messaging system, a cognitive context of a
message sender. The method also includes, at block 520,
configuring at least one property ol a message based on the 50
determined cognitive context. The message 1s transmitted by
the message sender to a first receiver. The method also
includes, at block 530, transmitting the message to a second
receiver based on the at least one configured property.

FIG. 6 depicts a high-level block diagram of a computer 55
system 600, which can be used to implement one or more
embodiments of the mvention. Computer system 600 can
correspond to or operate in conjunction with, at least, a
messaging system, for example. Computer system 600 can
be used to implement hardware components ol systems 60
capable of performing methods described herein. Although
one exemplary computer system 600 1s shown, computer
system 600 includes a communication path 626, which
connects computer system 600 to additional systems (not

depicted) and can include one or more wide area networks 65
(WANs) and/or local area networks (LLANs) such as the
Internet, intranet(s), and/or wireless communication net-
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work(s). Computer system 600 and additional system are in
communication via communication path 626, e.g., to com-
municate data between them.

Computer system 600 includes one or more processors,
such as processor 602. Processor 602 1s connected to a
communication infrastructure 604 (e.g., a communications
bus, cross-over bar, or network). Computer system 600 can
include a display interface 606 that forwards graphics,
textual content, and other data from communication infra-
structure 604 (or from a frame buller not shown) for display
on a display unit 608. Computer system 600 also includes a
main memory 610, preferably random access memory
(RAM), and can also include a secondary memory 612.
Secondary memory 612 can include, for example, a hard
disk drive 614 and/or a removable storage drive 616, rep-
resenting, for example, a floppy disk drive, a magnetic tape
drive, or an optical disc drive. Hard disk drive 614 can be 1n
the form of a solid state drive (SSD), a traditional magnetic
disk drive, or a hybrid of the two. There also can be more
than one hard disk drive 614 contained within secondary
memory 612. Removable storage drive 616 reads from
and/or writes to a removable storage unit 618 1n a manner
well known to those having ordinary skill 1n the art. Remov-
able storage unit 618 represents, for example, a tloppy disk,
a compact disc, a magnetic tape, or an optical disc, etc.
which 1s read by and written to by removable storage drive
616. As will be appreciated, removable storage unit 618
includes a computer-readable medium having stored therein
computer soitware and/or data.

In alternative embodiments of the mvention, secondary
memory 612 can include other similar means for allowing
computer programs or other instructions to be loaded into
the computer system. Such means can include, for example,
a removable storage unit 620 and an interface 622. Examples
of such means can include a program package and package
interface (such as that found in video game devices), a
removable memory chip (such as an EPROM, secure digital
card (SD card), compact flash card (CF card), universal
serial bus (USB) memory, or PROM) and associated socket,
and other removable storage units 620 and interfaces 622
which allow software and data to be transferred from the
removable storage unit 620 to computer system 600.

Computer system 600 can also include a communications
interface 624. Communications interface 624 allows soft-
ware and data to be transiferred between the computer
system and external devices. Examples of communications
interface 624 can include a modem, a network interface
(such as an Ethernet card), a communications port, or a PC
card slot and card, a universal serial bus port (USB), and the
like. Software and data transierred via communications
interface 624 are in the form of signals that can be, for
example, electronic, electromagnetic, optical, or other sig-
nals capable of being received by communications interface
624. These signals are provided to communications interface
624 via a communication path (1.e., channel) 626. Commu-
nication path 626 carries signals and can be implemented
using wire or cable, fiber optics, a phone line, a cellular
phone link, an RF link, and/or other communications chan-
nels.

In the present description, the terms “computer program
medium,” “computer usable medium,” and “computer-read-
able medium” are used to refer to media such as main
memory 610 and secondary memory 612, removable storage
drive 616, and a hard disk installed in hard disk drive 614.
Computer programs (also called computer control logic) are
stored 1n main memory 610 and/or secondary memory 612.
Computer programs also can be received via communica-




US 11,388,118 B2

9

tions interface 624. Such computer programs, when run,
cnable the computer system to perform the features dis-
cussed herein. In particular, the computer programs, when
run, enable processor 602 to perform the features of the
computer system. Accordingly, such computer programs
represent controllers of the computer system. Thus 1t can be
seen from the foregoing detailed description that one or
more embodiments of the invention provide technical ben-
efits and advantages.

The terms “about,” “substantially,” “approximately,” and
variations thereolf, are intended to include the degree of error
associated with measurement of the particular quantity
based upon the equipment available at the time of filing the
application. For example, “about” can include a range of
+8% or 5%, or 2% of a given value.

FIG. 7 depicts a computer program product 700, in
accordance with an embodiment of the mvention. Computer
program product 700 includes a computer-readable storage
medium 702 and program 1nstructions 704.

The present invention may be a system, a method, and/or
a computer program product at any possible technical detail
level of mtegration. The computer program product may
include a computer readable storage medium (or media)
having computer readable program instructions thereon for
causing a processor to carry out aspects of the present
invention.

The computer readable storage medium can be a tangible
device that can retain and store instructions for use by an
instruction execution device. The computer readable storage
medium may be, for example, but 1s not limited to, an
clectronic storage device, a magnetic storage device, an
optical storage device, an electromagnetic storage device, a
semiconductor storage device, or any suitable combination
of the foregoing. A non-exhaustive list of more specific
examples of the computer readable storage medium includes
the following: a portable computer diskette, a hard disk, a
random access memory (RAM), a read-only memory
(ROM), an erasable programmable read-only memory
(EPROM or Flash memory), a static random access memory
(SRAM), a portable compact disc read-only memory (CD-
ROM), a digital versatile disk (DVD), a memory stick, a
floppy disk, a mechanically encoded device such as punch-
cards or raised structures in a groove having instructions
recorded thereon, and any suitable combination of the fore-
going. A computer readable storage medium, as used herein,
1s not to be construed as being transitory signals per se, such
as radio waves or other freely propagating electromagnetic
waves, electromagnetic waves propagating through a wave-
guide or other transmission media (e.g., light pulses passing
through a fiber-optic cable), or electrical signals transmitted
through a wire.

Computer readable program instructions described herein
can be downloaded to respective computing/processing
devices from a computer readable storage medium or to an
external computer or external storage device via a network,
for example, the Internet, a local area network, a wide area
network and/or a wireless network. The network may com-
prise copper transmission cables, optical transmission fibers,
wireless transmission, routers, firewalls, switches, gateway
computers and/or edge servers. A network adapter card or
network interface 1 each computing/processing device
receives computer readable program instructions from the
network and forwards the computer readable program
instructions for storage i a computer readable storage
medium within the respective computing/processing device.

Computer readable program instructions for carrying out
operations of the present invention may be assembler
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instructions, instruction-set-architecture (ISA) instructions,
machine instructions, machine dependent instructions,
microcode, firmware instructions, state-setting data, con-
figuration data for integrated circuitry, or etther source code
or object code written 1 any combination of one or more
programming languages, including an object oriented pro-
gramming language such as Smalltalk, C++, or the like, and
procedural programming languages, such as the “C” pro-
gramming language or similar programming languages. The
computer readable program instructions may execute
entirely on the user’s computer, partly on the user’s com-
puter, as a stand-alone software package, partly on the user’s
computer and partly on a remote computer or entirely on the
remote computer or server. In the latter scenario, the remote
computer may be connected to the user’s computer through
any type ol network, including a local area network (LAN)
or a wide area network (WAN), or the connection may be
made to an external computer (for example, through the
Internet using an Internet Service Provider). In some
embodiments of the mvention, electronic circuitry includ-
ing, for example, programmable logic circuitry, field-pro-
grammable gate arrays (FPGA), or programmable logic
arrays (PLA) may execute the computer readable program
instruction by utilizing state information of the computer
readable program instructions to personalize the electronic
circuitry, 1n order to perform aspects of the present inven-
tion.

Aspects of the present invention are described herein with
reference to flowchart 1llustrations and/or block diagrams of
methods, apparatus (systems), and computer program prod-
ucts according to embodiments of the mvention. It will be
understood that each block of the flowchart illustrations
and/or block diagrams, and combinations of blocks 1n the
flowchart 1llustrations and/or block diagrams, can be 1mple-
mented by computer readable program instructions.

These computer readable program instructions may be
provided to a processor of a general purpose computer,
special purpose computer, or other programmable data pro-
cessing apparatus to produce a machine, such that the
instructions, which execute via the processor of the com-
puter or other programmable data processing apparatus,
create means for implementing the functions/acts specified
in the flowchart and/or block diagram block or blocks. These
computer readable program instructions may also be stored
in a computer readable storage medium that can direct a
computer, a programmable data processing apparatus, and/
or other devices to function 1n a particular manner, such that
the computer readable storage medium having instructions
stored therein comprises an article of manufacture including
instructions which implement aspects of the function/act
specified 1n the flowchart and/or block diagram block or
blocks.

The computer readable program instructions may also be
loaded onto a computer, other programmable data process-
ing apparatus, or other device to cause a series of operational
steps to be performed on the computer, other programmable
apparatus or other device to produce a computer 1mple-
mented process, such that the instructions which execute on
the computer, other programmable apparatus, or other
device implement the functions/acts specified 1n the flow-
chart and/or block diagram block or blocks.

The flowchart and block diagrams 1n the Figures 1llustrate
the architecture, functionality, and operation of possible
implementations of systems, methods, and computer pro-
gram products according to various embodiments of the
present invention. In this regard, each block 1n the flowchart
or block diagrams may represent a module, segment, or
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portion of 1nstructions, which comprises one or more
executable instructions for implementing the specified logi-
cal function(s). In some alternative implementations, the
functions noted in the blocks may occur out of the order
noted 1n the Figures. For example, two blocks shown in
succession may, 1n fact, be executed substantially concur-
rently, or the blocks may sometimes be executed in the
reverse order, depending upon the functionality imnvolved. It
will also be noted that each block of the block diagrams
and/or flowchart illustration, and combinations of blocks in
the block diagrams and/or flowchart illustration, can be
implemented by special purpose hardware-based systems
that perform the specified functions or acts or carry out
combinations of special purpose hardware and computer
instructions.

The descriptions of the various embodiments of the
present 1mvention have been presented for purposes of
illustration, but are not intended to be exhaustive or limited
to the embodiments disclosed. Many modifications and
variations will be apparent to those of ordinary skill 1n the
art without departing from the scope and spinit of the
described embodiments. The terminology used herein was
chosen to best explain the principles of the embodiments, the
practical application or technical improvement over tech-
nologies found in the marketplace, or to enable others of
ordinary skill in the art to understand the embodiments
described herein.

What 1s claimed 1s:

1. A computer-implemented method comprising;:

determining, by a controller of a messaging system, a

cognitive context ol a message sender, wherein the
messaging system corresponds to an instant messaging,
system;
configuring, by the controller of the messaging system, at
least one property of a message based on the deter-
mined cognitive context of the message sender,
wherein the message 1s transmitted by the message
sender to a first receiver and the message requests a
response from the first recerver;
transmitting, by the controller of the messaging system,
the message to a second receiver based on the at least
one configured property, wherein configuring the at
least one property comprises configuring, by the con-
troller of the messaging system based on the cognitive
context of a message sender, an amount of time that 1s
allotted to the first recerver of the message to respond
to the message before the message 1s automatically
transmitted to the second receiver, wherein transmitting,
the message to the second receiver requests that the
second recerver provide the requested response; and

withdrawing the message from the first receiver based on
a determination that a reply to the message has been
received from the second recerver and that the message
sender has not received the requested response from the
first receiver 1n the amount of time, wherein transmit-
ting the message to the second receiver comprises
automatically transmitting the message to the second
receiver based on the at least one configured property,
and

wherein the at least one property of a message further

includes a limit of how many subsequent receivers the
message can be transmitted to, wheremn the limit 1s
determined by the controller of the messaging system
based on the cogmitive context of the message sender.

2. The computer-implemented method of claim 1,
wherein determining the cognitive context of the message
sender comprises determining at least one of an intended
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receiver of the message, peers of the message sender, an
intent of the sender in transmitting the message, a requested
response for the message, and possible receivers that can
supply the requested response.

3. The computer-implemented method of claim 1,
wherein transmitting the message to the second receiver
comprises transmitting the message to an individual that
meets a relationship rule of being authorized to receive the
message from the message sender.

4. A computer system comprising:

a memory; and

a processor system communicatively coupled to the

memory;

the processor system configured to perform a method

comprising;:

determining a cognitive context of a message sender;

configuring at least one property of a message based on
the determined cognitive context ol the message
sender, wherein the processor system corresponds to
a processor system of a messaging system, and the
message 1s transmitted by the message sender to a
first receiver and the message requests a response
from the first recerver, wherein the messaging system
corresponds to an instant messaging system;

transmitting the message to a second receiver based on
the at least one configured property, wherein config-
uring the at least one property comprises configur-
ing, by the controller of the messaging system based
on the cognitive context of a message sender, an
amount of time that 1s allotted to the first recerver of
the message to respond to the message before the
message 1s automatically transmitted to the second
receiver, wherein transmitting the message to the
second receiver requests that the second recerver
provide the requested response; and

withdrawing the message from the first receiver based
on a determination that a reply to the message has
been received from the second receiver and that the
message sender has not received the requested
response from the first receiver in the amount of
time, wherein transmitting the message to the second
receiver comprises automatically transmitting the
message to the second receiver based on the at least
one configured property, and

wherein the at least one property of a message further
includes a limit of how many subsequent receivers
the message can be transmitted to, wherein the limat
1s determined by the controller of the messaging
system based on the cognitive context of the message
sender.

5. The computer system of claim 4, wherein determining,
the cognitive context of the message sender comprises
determining at least one of an intended receiver of the
message, peers of the message sender, an intent of the sender
in transmitting the message, a requested response for the
message, and possible receivers that can supply the
requested response.

6. The computer system of claim 4, wherein transmitting
the message to the second receiver comprises transmitting
the message to an individual that meets a relationship rule of
being authorized to receive the message from the message
sender.

7. A computer program product comprising a computer-
readable storage medium having program instructions
embodied therewith, the program instructions readable by a
processor system to cause the processor system to:

determine a cognitive context ol a message sender;
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configure at least one property of a message based on the

determined cognitive context ol the message sender,
wherein the processor system corresponds to a proces-
sor system of a messaging system, and the message 1s
transmitted by the message sender to a first receiver and
the message requests a response Irom the first recerver,
wherein the messaging system corresponds to an
instant messaging system;

transmit the message to a second recerver based on the at

least one configured property, wherein configuring the
at least one property comprises configuring, by the
controller of the messaging system based on the cog-
nitive context of a message sender, an amount of time
that 1s allotted to the first receiver of the message to
respond to the message before the message 1s automati-
cally transmitted to the second recerver, wherein trans-
mitting the message to the second recerver requests that
the second receiver provide the requested response; and

withdraw the message from the first receiver based on a

determination that a reply to the message has been
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received from the second recetver and that the message
sender has not received the requested response from the
first receiver 1n the amount of time, wherein transmit-
ting the message to the second receiver comprises
automatically transmitting the message to the second
receiver based on the at least one configured property,
and
wherein the at least one property of a message further
includes a limit of how many subsequent recervers the
message can be transmitted to, wherein the limit 1s
determined by the controller of the messaging system
based on the cogmitive context of the message sender.
8. The computer program product of claim 7, wherein
determining the cognitive context of the message sender
comprises determining at least one of an intended receiver of
the message, peers of the message sender, an intent of the
sender 1n transmitting the message, a requested response for
the message, and possible receivers that can supply the
requested response.
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